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Introduction
Food security is principally having immovable access to moderate, satisfactory and nutritious food supplies, sufficiently adequate to escape unending hunger and hindered development and improvement. The worldwide population development rates have been expected to increase and the world population will reach 8 billion by 2025 (Lomborg, 2001 ) and might be a little more than 9 billion by 2050 (Population Reference Bureau, 2008) . In the 21 st century, worldwide farming faces two key difficulties. Firstly, an expansion in the aggregate food production for ever increasing world population along with expanding shortage of water resources (Bouman, 2007) . Secondly, new water resources are gradually turning out to be erratic because of worldwide climate change, population development, and contamination and over consumption of resources (Belder et al., 2005; Bouman, 2007) .
Climate change has intensified the worldwide hydrological cycle and it has been recognized that the world's mean surface temperature is increasing, subsequently increasing the normal precipitation, dissipation and overflow at worldwide scale (Huntington, 2006) . The outcome of a worldwide climate change has brought about the expansion of extreme events. Among the extreme meteorological events affecting the agricultural systems, dry seasons are potentially the most gradually emerging ones (Penalba, Rivera, 2013) .
Among various abiotic stresses, the drought is one of the most dynamic and worse stresses that hinder the plant growth and development, and limit the crop productivity more than any other ecological component depending on the genotype, duration and intensity, and plant developmental stage (Shao et al., 2009; Anjum et al., 2011) . In fact, drought is the plant's water deficit environment that has a potential to decrease crop yield and profitability by altering the plant growth and development, and inducing deterring effects on plant physiological and biochemical processes (Anjum et al., 2017) . Plants experience drought stress either when the water supply to roots gets to be troublesome or when the transpiration rate turns out to be high. These two conditions regularly co-occur under arid and semi-arid climates (Anjum et al., 2011) . The effects of drought depend fundamentally on the timing and intensity of the stress. However, the occurrence of natural drought is largely unpredictable, making it troublesome or practically difficult to recognize water limited and non-limited agricultural systems (Cooper et al., 2006) . Drought stress is a standout amongst the most essential constraining factors for plant growth and development (Saranga et al., 2002; Apel, Hirt, 2004) .
Drought affects the crop growth and development through a progression of complex physio-biochemical and metabolic procedures at genetic and molecular level, for example, photosynthesis, respiration, uptake of water and nutrient elements, enzymatic activities, metabolism of organic materials, and supressed or over expression of genes encoding stress proteins and transcription factors (Saba et al., 2001; Villalobos et al., 2004; Farooq et al., 2009) . How drought influences plant growth and development, physiological procedures, and improvement of yield is a blazing issue of current research. However, the drought exerts its most imperative and foremost effects on plant growth and development. Furthermore, in response to drought stress plants undertake morphological changes as a first measure. A better understanding of growth and developmental responses of crop plants to drought stress is of extreme significance as the growth and developmental traits can be utilized as indicators of drought aside from physiological and biochemical traits to induce stress tolerance and improve crop productivity (Reddy et al., 2004) . This article is aimed to clarify the growth and developmental responses of crop plants to drought stress.
Influence of drought stress on plant growth
The survival of plants and animals relies upon water. It is basically required by plants for photosynthesis, nutrient uptake and transportation, keeping up turgidity and in addition lowering canopy temperature . Being an integral part of plant, it plays a pivotal role in the initiation of growth and subsequent maintenance of developmental processes throughout the plant's life. Cell division and cell development are vital processes for the growth and development of the plants. Plant growth is active in limited regions of cells called meristems. Almost all mitosis and cytokinesis happen in these meristematic regions prompting cell lengthening commonly known as primary growth. Secondary growth starts and causes the cell to grow (Taiz, Zeiger, 2006) . Drought stress most commonly alters the cell growth and metabolism in this region .
Turgor is additionally considered as the drought sensitive physiological process that causes stunted growth and lessened cell expansion (Taiz, Zeiger, 2006) . Intrusion in the stream of water from xylem to the surrounding meristem cells hinders cell expansion in higher plants (Nonami, 1998) . Low turgor pressure tremendously limits the cell development, hence causing lessened plant growth and development, and yield qualities as well. Moreover, exclusion of water films from the cells disturbs the ordinary lipid bilayer structure, dislodges layer proteins and results in the loss of membrane integrity as well as enzymatic activity disturbing the cell activity and growth (Mahajan, Tuteja, 2005) . It has been observed that cell enlargement or growth can be impacted generally by mild drought stress even before photosynthesis or respiration (Alves, Setter, 2004) .
On the other hand, desiccation is broader loss of water that can possibly prompt complete disruption of metabolic activities, cell structure and in the end prompts the suspension of enzymes catalysing the reactions ). Water stress is characterized by a decline in cell water status, turgor and aggregate water capability of plant bringing about stomatal closure, wilting, and decrease in cell growth and development. Extreme water stress might bring about cessation of photosynthesis, aggravation of metabolism, loss of turgidity and lastly cell death (Bohnert, Jensen, 1996) .
The effects of drought are prominent in different plant growth and development events. It is evident that drought stress seriously diminishes germination and seedling stand (Kaya et al., 2006) . Besides, impacts of drought are reflected in diminished fresh and dry matter production, delayed tillering, shorter first internode, early senescence, fruit discoloration and unexpected death. Response of plant dry/fresh biomass ratio to water deficiency is moderately lower and in this way can be utilized as a stress indicator at the plant level (Zlatev, Lidon, 2012) . In the case of maize, drought during the plant reproductive stage causes apparent delay in silking, while anthesis is not postponed to such a degree. The results lead to an increase in the anthesis-to-silking interval (ASI) which is a critical reason for yield reductions under drought stress (Byrne et al., 1995) . Some important studies have outlined the significant negative impacts of drought stress on growth and development of crop plants ( Table 1) .
The harmful impacts of drought stress on overall plant growth and development procedures are of different nature, and can impact germination, emergence, leaf, root, tiller and stem growth and development, dry matter production, floral initiation, panicle development, pollination, fertilization, seed development, seed yield, and seed quality .
Germination and stand establishment
The impacts of drought stress rely on the span, severity and phenological stage at which the drought occurs. Reduced germination and poor stand establishment are early markers of drought stress. Absence of water contributes basically to the circumstances in which the accessibility to water would in some way or another is the key to start the germination (Harris et al., 2002) . Biochemical changes in the seeds start not long after imbibition of water by the seed. Water uptake and its imbibition are dependant predominantly on the soil water availability and soil water potential. Drought stress delays imbibition process and in this way brings about diminished germination rates and at last prompts decreased germination percent and seedling vigour (Mantovani, Iglesias, 2010; Liu et al., 2015) . Desclaux et al. (2000) delineated that germination and seedling establishment stages are most vulnerable to drought stress. Research conducted on five pea (Pisum sativum L.) cultivars proposed that water stress causes impeded germination and diminishes early seedling development in peas (Okcu et al., 2005) . Additionally, hypocotyl length, fresh and dry weights of root and shoot were reduced because of water deficit achieved by polyethylene glycol in alfalfa (Medicago sativa L.) (Zeid, Shedeed, 2006) . Studies propose that germination rate decreases remarkably both in tolerant and sensitive genotypes of wheat because of water stress. The rate of germination decrease is significant under water stress of −0.4 MPa. In the case of sensitive genotypes of wheat, diminished germination has been recorded even at −0.1 MPa (Singh et al., 1986) . Under water deficit conditions, development is additionally connected with ATP (adenosine triphosphate) levels in the cells since establishment of seedling requires energy for the anabolism in the seed. Drought tolerance mechanism in seedling includes the regulation of ATP energy levels which brings about the reduction in osmotic potential because of the accumulation of osmotic components in developing tissues. This permits the diminished seedling development under water stress conditions at the expense of ATP (Deng et al., 2002) . Hsiao (1973) arranged the drought stress in light of the water potential as given in Table 2 .
Shoot development tends to be faster by virtue of better soil water availability (Akram et al., 1998) . Drought stress hinders the prolongation of plumule and decreases seedling vigour, which causes poor stand establishment because of shorter coleoptiles. In this way, utilization of genotypes with longer coleoptile would be an appropriate way to accomplish better stand establishment (Richards et al., 2002) . During desiccation, seed viability and vigour are lost, which is particularly related to numerous biochemical changes such as reactive oxygen species (ROS) causing damage and changes in RNA, DNA and protein structures, membrane ruptures, reduction in the respiratory activity and thus reduction in ATP production (Priestley, 1986) . Similar might be the reason of decreased germination rate under water stress. 
Category of stress

Soil water potential
Reduction in leaf relative water content % 1.
Mild stress −0.1 8-10 2.
Moderate stress −1.2-−1.5 >10-20 3.
Severe stress <−1.5 >20
Morphological attributes
Plant height. It is a noteworthy agronomic parameter that reflects the vegetative growth behaviour of crop plants in response to the given inputs and stressed conditions Wang et al., 2016) . In specific crops like wheat, it is associated with limited seedling development, lodging and weed control (Donald, Hamblin, 1976) . It is known that drought stress is an important limiting factor that suppresses the numerous growth related traits in crop plants. The suppression in plant height is primarily ascribed to lessening in the cell expansion and elongation Jaleel et al., 2009 ). Jamali and Ali (2008) reported that plant tallness influences photosynthesis which could bring about the changes in grain yield. Several studies on plants demonstrated substantial reduction in plant height because of drought stress. In soybean, stem length was slightly decreased under drought stress yet it was not much greater when compared with well-watered conditions (Specht et al., 2001) . In okra (Abelmoschus esculentus (L.) Moench), plant height was lessened because of more leaf senescence and diminished cell broadening taking place after stress (Bhatt, Rao, 2005) . A study was conducted to consider the impact of water stress on growth and yield of maize cultivar YHS 202. The study consisted of six treatments viz., control (six irrigations), and five, four, three, two and one irrigation. The results revealed the plant height, stem diameter; days to flowering and leaf area were altogether lessened because of water stress. Plant height was decreased to 36 and 11 cm in middle of mild and extreme stress, respectively (Khan et al., 2001) .
Stem diameter. In some plants that have stem instead of shoots, the stem diameter is shrivelled because of changes in turgidity of cells in plants encountering drought stress (Simonneau et al., 1993) . Soil water potential and leaf water potential contributes basically to change in stem diameter, while the former is all around associated with changes under delayed drought stress (Katerji et al., 1994) . Yatapanage and So (2001) recorded stem diameter and predicted leaf water potential in (Sorghum bicolor (L.) Moench) and indicated promising results. Khan et al. (2001) reported that maximum stem diameter and leaf area was recorded in well-watered conditions, which gradually diminished with increasing water stress. Stem diameter and leaf area was observed to be least in plots where only a single irrigation was applied. In another study, Huang et al. (2013) noticed that stem diameter, leaf thickness and shoot fresh weight of ramie diminished up to 7, 3 and 5 % by mild drought, while, substantial reduction was caused by moderate (13.6% and 11%) and severe stress (17.9% and 17%), respectively.
Number of leaves per plant. The number of leaves per plant is influenced by water stress; diminished longevity and narrowing of individual leaf size are described by reduction in soil water potential (Anjum et al., 2011) . Factors responsible for leaf expansion like, maintenance of leaf turgor, accumulation of assimilates and temperature were genuinely modified because of drought stress in Arachis hypogeae (L.) (Reddy et al., 2003) . However, Abdelmula and Sabiel (2007) concluded that vegetative attributes (i.e. number of leaves per plant) are not influenced essentially by drought. They argued that this character is exceptionally impacted and controlled by genetic factors as opposed to the environmental factors. In any case, shedding of leaves because of drought stress lowers the water budget at the expense of yield loss (Schuppler et al., 1998) .
Leaf size. The first and foremost effect of any abiotic stress is decreased leaf size (Anjum et al., 2016 b) . Leaf traits like emergence, elongation and expansion are thought to be important characteristics accounted for improved photosynthesis. Higher photosynthetic rates are absolutely associated with an enhanced leaf expansion rate (He et al., 2009 ). Henson (1985) reported leaf size as a basis for selection of rice cultivars keeping in mind the end goal to conserve water. Varieties have been recorded in different rice lines for leaf area (result of leaf length and width). However, leaf pubescence is thought to be xeromorphic quality that shields plant from unreasonable heat shock under water stress. Leaf transpiration and in this way the temperature are decreased in hairy leaves. This attribute additionally upgrades light reflectance and increases the boundary layer imperviousness to water vapour under high radiation and water stress (Sandquist, Ehleringer, 2003) . Drought stress prompts the creation of trichomes on both sides of leaves yet it does not influence essentially boundary layer imperviousness to water vapours. Water stress causes decreased cell development and diminished cell division which in long run influences the leaf size by lessening mature cell size. In young leaves, fewer cells per leaf are recorded due to the hindrance in cell division. Both of these processes, i.e. decreased cell division and elongation, decrease the leaf size. The recovery of both cell expansion and cell division is dependent on phases of leaf development. It has been found that stress occurring at early phase can be recovered but this recovery does not take place if stress occurs at the later stages and in the long run prevents the leaves to grow to full size (Alves, Setter, 2004) .
Leaf area. The growth and development of leaf is more sensitive to drought than root, because plant vigour and its photosynthetic potential are the traits that can be enhanced by improving leaf area. Moreover, it also improves the water use efficiency of the crop. Leaf area is determined by stem morphology, phenology, leaf emergence rates and the potential leaf size. Any effect of drought on these factors would certainly alter leaf area. Plasticity in leaf area is an important way of maintaining control over water-use under drought stress. Elements, for example, diminished cell expansion, decrease in cell division, mortality of apical parts of leaf and leaf rolling lessens the leaf area significantly. All these processes persist in drought-stressed crop and are viewed as an essential basis in gathering crop yield through inhibition of net photosynthesis (Rucker et al., 1995; Reddy et al., 2003; 2004) . In Arachis hypogeae, drought influenced the leaf turgor and supply of assimilates disturbing the leaf expansion (Reddy et al., 2004) . In another study on two sympatric Populus species, a great decline was seen in the total leaf area, number of leaves and leaf biomass under drought stress (Yin et al., 2005) .
Net photosynthetic rate is influenced radically by water stress because of reduction in leaf growth and area. Decrease in the leaf area expansion is emphatically associated with decrease in transpiration surface and subsequently is among the most basic development mechanism under drought stress (Alves, Setter, 2004 ). This sensitivity is expressed in terms of fewer and smaller cells produced by leaf meristems (Randall, Sinclair, 1988; Tardieu et al., 2000) . As discussed earlier, leaf susceptibility to drought is dependent upon developmental stage, yet the pronounced effects on leaf area are categorized as mild and severe (Alves, Setter, 2004) . Mild drought on leaves causes decrease in leaf number, leaf expansion rate and finally size of the leaf; while, severe drought stress causes diminished elongation of leaf and stops leaf development. In the long run, severe stress stops the production of new leaves influencing the total leaf size. Leaf senescence could be accelerated due to continued drought stress and elevate the rate of deceased leaf tissues bringing about leaf abscission (especially matured and old leaves) (De Souza et al., 1997) .
Leaf rolling because of drought pushes extremely reduced light interception surface through decreased leaf area and prompts reduction in stomatal conductance (Earl, Davis, 2003; Saglam et al., 2014) . Pre-flowering reduction in leaf area and decrease in intercepted light radiation are because of changes in leaf angle and decreased leaf expansion while post-flowering reduction is credited to progressive senescence. In this way plant's response to drought stress is different during pre and post flowering stages. Plants have evolved different mechanisms to withstand drought stress; diminishing leaf senescence, especially at post flowering stage (i.e. during grain-filling stages) is an important adaptation. Interestingly, the decline in leaf area can serve as drought avoidance mechanism that can restrict further water loss ). Comparative reports from pot and field trials demonstrated that drought decreases the rate of leaf appearance and decreases the total assimilatory surface of leaves by more than half (Kazakov et al., 1988) .
Stomatal sensitivity in several plant species diminishes at post flowering stages in response to leaf water deficiency, so a more prominent water deficit is required to close the stomata. Under drought stress, if spikelets or grains are expelled from wheat ear, flag leaf demonstrates diminished stomatal conductance and holds water status in flag leaf (Blum, 1988) .
Leaf area index (LAI).
It is the ratio of leaf area to ground area and is considered as a good indicator for crop growth and soil conditions for enhancing crop productivity. It is the basic physiological tool that shows the size of crop assimilates under field conditions. A noticeable decrease in LAI has been recorded in crop plants under drought stress. For example, Hussain et al. (2008) observed persistent decrease in LAI at maturing and flowering phases of sunflower (Helianthus annuus L.) subjected to drought stress. Dalirie et al. (2010) considered differences in patterns of leaf area index in wheat genotypes as influenced by terminal drought stress. In his study, LAI values achieved greatest level at 240-250 days after planting and after that indicated decreasing pattern with increasing duration of terminal drought stress, until harvest. This decline in LAI is credited to accelerated leaf senescence, competition for light and other resources, especially under water deficit conditions. Capture of total solar radiation by the plant can be enhanced by increasing LAI in wheat genotypes and it influences dry matter production. Thus, dry matter production diminishes with a decrease in LAI. Winter and Ohlrogge (1993) are of the view that grain yield and total dry matter production is significantly associated with leaf angle and LAI. In any case, Weber et al. (1996) reported that LAI and total dry matter were poor indicators of grain yield.
Generally a novel idea of reduced sink development was appropriate to explain the source limitation driven by LAI (Supit, der Groot, 2003) . Limitation of source, for example, associated with decrease in leaf area and diminished photosynthetic efficiency frequently causes decreased translocation of assimilates to the sink. For instance, in maize water stress provoked changes in translocation of assimilates by antagonistically influencing the compounds included in photosynthesis. Water loss in different stress tolerant cultivars was decreased by shifting stomatal conductance (Pelleschi et al., 1997) .
Accurate simulation of LAI is a vital approach for precise simulation of biomass and transpiration and vice versa. Biomass accumulation is influenced by partitioning to the leaves to form new leaf area. A typical LAI model runs with a slow increase during early season followed by a rapid increase until a maximum value of LAI is reached. Afterwards, it declines as plants reach physiological maturity. Boote et al. (1998) reported a few methodologies for simulating LAI in soybean (Glycine max L. Merr) crop. While, Robertson et al. (2002) gave ordinary crop models relevant to soybean crop. Teruel et al. (1997) reported LAI modelling in sugarcane (Saccharum officinarum L.) to different water stress conditions. The study exhibits relationship in the middle of evapotranspiration and LAI to fluctuating levels of soil water deficit. In the case of high soil water deficit, leaf area index decreases but this decline in LAI is less than evapotranspiration rate, whereas, under low soil water deficit, rate of evapotranspiration is less affected compared to LAI.
Plant biomass accumulation. Suppression in dry biomass production in response to abiotic stresses has been reported (Anjum et al., 2016 c; Niu et al., 2016) . Under drought stress, the productivity of a plant relies on some essential processes such as temporal biomass distribution and dry matter partitioning. Biomass decreases in response to drought have been noticed in numerous crops, for example, sunflower (Tahir, Mehid, 2001) , green gram (Webber et al., 2006) , soybean (Specht et al., 2001) , parsley (Petropoulos et al., 2008) and bitter orange seedlings (Wu et al., 2008) under water stress. In sugar beet, the loss in shoot dry weight was more than root dry weight when exposed to severe water stress. However, the tolerance to stress may be different in different genotypes (Mohammadian et al., 2005) . Lafitte et al. (2007) noticed moderate water stress tolerance in terms of shoot dry weight in rice.
More fresh and dry weight of plant under restricted supply of water is desirable character. Enhanced seedling stand is identified with dry weight of seedling which changes from species to species. A typical unfavourable impact of water stress on crop plants is the reduction in fresh and dry biomass production . In sunflower, decrease in plant biomass and yield per plant was recorded because of water stress (Tahir et al., 2002) .
Root to shoot ratio is increased under drought stress and it is related to increased concentration of abscisic acid (ABA) in roots and shoots. Drought stress exalts the translocation of dry matter to roots to enhance water uptake (Leport et al., 2006) . De Souza and Da Silv (1987) examined the photo-assimilates distribution and partitioning in perennial and annual cotton under drought stress. They found that root-to-shoot dry matter ratio was higher in perennial cotton, which was mainly due to the accumulation of starch and dry matter in roots under drought stress. Hence, perennial cotton showed drought resistance through assimilate partitioning which favours starch accumulation and growth of the root system. Torres et al. (2006) suggest that thick and profound root structure is useful in extraction of water from significant soil depths. Therefore, plants utilize it as avoidance mechanism under water stress. Studies further suggest that extraction of water during growing season is strongly related to distribution and structure (i.e. quality) of roots not its quantity (Subbarao et al., 1995) . In this way, selection of genotypes having deep and extensive root system has been a benchmark to obtain higher crop productivity.
Net assimilation rate (NAR). Water stress prompts decrease in net photosynthesis and changes chloroplast capacities. The decline in NAR under drought firmly shows the stomatal closure for decrease in growth during increased levels of stress. A study revealed that NAR was reduced in the drought stressed okra cultivars. Among the cultivars, 'JK Haritha' demonstrated the highest NAR (79%) under water deficit conditions; while, lowest NAR (61%) was recorded in SPHB 7 contrasted with different cultivars, as compared to control (Sankar et al., 2008) . The NAR was moderately lower in dry spell depending on the severity of dry spell in group bean (Vyas et al., 2001) . The decrease in NAR strongly indicates stomatal closure factor for reduction during increased levels of water stress (Siemens, Zwiazek, 2003) .
Effect of drought on plant developmental processes
Plant development is restricted in the presence of drought stress. The duration of developmental processes like spike development is reduced after stress which extremely influences kernel size, weight and number. Frederick and Camberato (1995) reported that water stress before anthesis decreased leaf area of winter wheat and was associated with decrease in the number of kernels per spike. Nevertheless, if drought stress occurs at later phases of panicle and/or flowering, it can increase time from seed set to full seed development. In the case of cereals, expanded periods of reproductive development during stress may be an approach to increase the quantity of productive tillers and kernels for giving significant supply of assimilates during the grain filling (Prasad et al., 2008) .
Grain filling duration is the time from seed set to the physiological maturity. It is well known that seed yield is reduced if plants are encountered by drought stress during the seed development. The evident impacts are shortening of seed filling period which lessens the final seed size (Pervez et al., 2009 ). On the off chance, if water stress occurred right on time during seed filling period then it might bring about decrease in number of seeds. Amazingly, short seed filling period is a versatile characteristic in plant species exposed to water stress (Fougereux et al., 1997) .
Among various plant developmental processes that are affected by drought the most important processes are the plant source sink relationship, leaf senescence and plant phenological development that ultimately affects the various growth processes and plant productivity.
Leaf senescence and source-sink relationship. During grain filling, delayed leaf senescence is the consequence of elements happening at early crop growth. It is mostly because of improved balance between the demand and supply of water, and additionally, the productivity with which the crop changes over water to biomass and grain yield (Jordan et al., 2012) . On the supply side, crop water use during grain filling so as to fill can be improved by water availability at anthesis and increasing water availability during grain filling ( Van Oosterom et al., 2011) . On the demand side, crop water use can be diminished by diminishing leaf area or transpiration per unit leaf area (Borrell et al., 2014) .
Drought stress hastens leaf senescence and death rate of leaves and is considered as an adaptive process of survival, i.e. assuming the concept of "kick the bucket and let live" (De Souza et al., 1997; Munné-Bosch, Alegre, 2004) . Old leaves cause closure of stomata, decrease water loss through transpiration, consequently ready to hold the restricted amounts of water by the younger leaves. As the drought advances, leaf senescence happens from older to younger leaves, plant in these conditions get by remobilizing its supplements from source (senescing leaves) to the sink (younger leaves). Drought driven leaf senescence enhances the early remobilization of resources from vegetative growth to reproductive growth, subsequently prompt the accelerated completion of vegetation cycle (Munné-Bosch, Alegre, 2004) .
Drought induces modifications in several endogenous plant hormones, as the leaf continues towards maturing. A decrease in the levels of cytokinins and increase in the levels of ABA were observed in wheat (Ali et al., 1999) . Production of ROS increases, which prompts the antioxidant defence system, after exposure to drought stress. In drought stressed wheat and rice, studies have indicated that carbon remobilization from senescing leaves to grains increases due to enhanced ABA concentrations. Roitsch and Ehneß (2000) demonstrated that cytokinins play a remarkable part in the regulation of source sink translocation. Under stressed conditions cytokinins progress cell division and elongation so that younger leaves could carry on as sink. Diminished cytokinins production by the roots is associated with drought stress, which can possibly hasten senescence in the older leaves by hindering its generation (Xu et al., 2016) . Acid invertase is assumed to be an imperative part in the carbohydrate metabolism, which is definitely recognized with the remobilization of storage reserves from leaves or stems (Zinselmeier et al., 2000) , its action is likewise impeded by drought stress (Zinselmeier et al., 1995) . Remobilization of nutrients to the younger leaves is a survival technique, which keeps them alive and permit them to get by showing elevated levels of photoand anti-oxidative protection throughout stress period, with the goal that it can continue its development as the conditions get to be ideal (Munné-Bosch, Alegre, 2004) .
Phenological development. Drought stress affects the plant phenological stages. Both the duration and intensity of stress not only affect the stage of development but also the transition of one developmental stage to another. Flowering time constitutes marked developmental changes in plants which initiates after termination of vegetative phase in the case of crops showing determinate growth habit. Conversion of vegetative meristems into floral parts is the beginning of reproductive phase. Both occur simultaneously in indeterminate crops. Drought alters initiation as well as the duration of these vital developmental processes. Moderate drought diminishes the length of time from flowering to anthesis (i.e. drought escape); however, it might be increased under severe water stress (Prasad et al., 2008) .
In the case of rice, drought stress inhibits the development of panicle and plant transition from vegetative to reproductive phase is limited, with an outcome it will stay in vegetative stage until conditions get to be better. Craufurd and Peacock (1993) depicted that initiation of panicle is confined for 2 to 25 days, while, in sorghum the flowering was delayed from 1 to 59 days under severe drought stress. Blossoming and panicle exertion is restrained because of serious dry season push (Cruz, O'Toole, 1984) and is attributed to reduction in pollen or ovule function, elevated pollen sterility, both led to a deduction in fertilization (Rang et al., 2011) .
Drought stress disturbs source sink relationship by constraining the rate of photosynthesis; deferred ear development and silk emergence are attributed to diminished flux of assimilates to the developing ears . Drought stress prolongs anthesis to silking interval termed as anthesis-to-silking interval (ASI), eventually influencing pollen viability and its release, fertilization, silk receptivity, silk emergence and kernel set (Saini, Westgate, 2000) . In addition, Kamara et al. (2003) revealed that aggregate biomass production at silking, grain filling period and development were diminished by 37, 34 and 21 % individually, because of water stress induced at different developmental stages in maize. Cell development and division, turgidity, synthesis of new protoplasm are physiological traits affected by water stress at reproductive stage (Alves, Setter, 2004) .
Conclusion
Drought stress severely hampers the plant growth and development starting from the germination until maturity. Decrease in growth occurs due to impaired cell division and elongation because of limited turgor. Germination and stand establishment are reduced due to lowered water potential and imbibition. Furthermore, different indices of growth such as plant height, number of leaves, leaf size and area, leaf area index (LAI) are decreased, which leads to a decline of photosynthesis and dry matter accumulation under drought; moreover, net assimilation rate (NAR) is also declined which indicates the stomatal closure due to drought stress. Plants also undergo developmental and phenological changes when exposed to drought stress such as delayed start of reproductive stage in determinate plants, reduced grain filling period, reduced fertilization and number of grains, and leaf senescence initiates earlier because of limited water potential. Determination and identification of effects of drought on morphological attributes and morphological changes occurring in response to drought can be helpful for selection and breeding of drought resistant genotypes.
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